R6sume.-L'aimantation e t l a densite d ' u n gaz d'hydrogene p o l a r i s e (H4) place dans un champ magnet i q u e dependent fortement de l a presence de gradients magnetiques. Cette p r o p r i e t e e s t discutee dans l e cadre de conditions experimentales r e a l i s t e s , rendant manifeste l e caractere s p e c i f ique de Bose-Einstein du gaz. Dans une c e r t a i n e mesure, l a comparaison e n t r e ces p r e d i c t i o n s e t l ' e x p e r i e n c e e s t possible.
Abstract.-The magnetization and d e n s i t y d i s t r i b u t i o n o f s p i n p o l a r i z e d atomic hydrogen i n a magnet i c f i e l d i s very s e n s i t i v e f o r t h e presence of magnetic f i e l d gradients. T h i s f e a t u r e i s discussed i n r e l a t i o n t o r e a l i s t i c experimental conditions, accounting f o r the s p e c i f i c Bose-Einstein charact e r o f t h e gas. To a l i m i t e d e x t e n t comparison w i t h experiment i s possible.
Gaseous s p i n p o l a r i z e d atomic hydrogen (Hs)
(1) has been shown /1, 2/ t o be s t a b l e against recomb i n a t i o n i n a small (1 cc) open ended container 4 w i t h w a l l s covered w i t h s u p e r f l u i d He. Several minutes a f t e r loading t h e c e l l a t 270 m i l l i -K e l v i n i n a magnetic f i e l d o f 7 Tesla t h e presence o f H+ could be demonstrated by breaking t h e He-film, so t h a t the atoms recombined and t h e r e s u l t a n t heat o f recombination was observed. I n these experiments a f i e l d dependent d e n s i t y decay was observed and a t t r i b u t e d t o thermal leakage (escape) o f t h e atoms o u t o f t h e c e l l . I n t h i s paper we discuss some o f t h e conse- r e q u i r i n g t h e chemical p o t e n t i a l (u) t o be a cons t a n t over space. Neglecting i n t e r a c t i o n s we f i n d f o r d e n s i t i e s smaller than t h e Bose-E i n s t e i n condensation (BEC) d e n s i t y (n < nc): There are two important consequences o f eq. (2). I n the f i r s t place t h e t o t a l number o f atoms t h a t can be "stored" i n t h e f i e l d i s l i m i t e d ,
H+ a t low temperatures. For t h i s purpose we w i l l where n(B) i s t h e d e n s i t y a t f i e l d B, g i s t h e consider t h e geometry o f t h e magnetic f i e l d present-(nuclear) degeneracy f a c t o r ,
i . e . t h e r e i s a s a t u r a t i o n d e n s i t y which i s determined by t h e (steady s t a t e ) d e n s i t y i n zero f i e l d . Table 1 Secondly, i f t h e zero f i e l
d d e n s i t y i s reduced t o zero, t h e density i n t h e f i e l d r e g i o n should a l s o decay t o t h i s value w i t h a time constant determined
by thermal leakage. 
I n order t o describe both features i t i s useful t o introduce the concept o f t h e magnetic

This f a c t o r enables us t o c a l c u l a t e t h e s a t u r a t i o n d e n s i t y i n t h e center o f t h e magnet, n e g l e c t i n g recombination, once t h e (steady s t a t e ) d e n s i t y i s known a t a given f i e l d B. The i m p l i c a t i o n s o f t h i s concept f o r experiments are evident. H-atoms should be i n j e c t e d i n a 4~e covered s t a b i l i s a t i o n
Increasing t h e d e n s i t y t o values where t h e i n t e rp a r t i c l e separation becomes comparable t o t h e thermal wavelength, degeneracy e f f e c t s become imp o r t a n t and w i l l a l s o show up i n t h e d e n s i t y p r o f i l e as long as H -H i n t e r a c t i o n s remain n e g l i g i b l e . I n f i g . Requiring u = (a/an) { nEl(n) ) t o be a constant over t h e system y i e l d s f o r t h e c h a r a c t e r i s t i c h a l f w i d t h due t o i n t e r a c t i o n s azint= Z~(~U~~/ P~B ) 9
I n order t o observe t h e e f f e c t s o f t h e s t a t i s t i c s on the d e n s i t y p r o f i l e we must r e q u i r e az/azint>> 1 a t the Bose condensation density. Using equation (4), (7) and nc = 2.612/~3 we f i n d az/azint = 1.8 T '~, where T i s t h e temperature. This means t h a t although H+ can be prepared as a very weakly i n t e r a c t i n g system i n comparison t o 4~e , temperatures i n t h e ( s u b ) m i l l i k e l v i n regime are probably r e q u i r e d t o enable observation o f these i n t e r e s t i n g e f f e c t s .
This concept o f smearing o f t h e wave f u n c t i o n s as a 4 r e s u l t o f t h e i n t e r a c t i o n s i s w e l l studied f o r He /5/. Another /6/ way o f s t a t i n g the requirements f o r observable e f f e c t s o f BEC on t h e d e n s i t y d i st r i b u t i o n i s t h a t t h e c h a r a c t e r i s t i c healing length, defined by io = (8n an)-$, i s much l a r g e r than a c h a r a c t e r i s t i c dimension o f t h e wave f u n c t i o n . Here DISTANCE FROM CENTER (arb.units1-a i s t h e s-wave s c a t t e r i n g l e n g t h (a = 0.72 8 f o r H+ tance from t h e center o f the magnet. whereas a c h a r a c t e r i s t i c dimension f o r the wave expected t o l a r g e l y broaden t h i s e f f e c t . The e x t e n t functions i s 6.8 11m /2/. o f t h i s broadening can be estimated using the c a l c u l -W e g r a t e f u l l y acknowledge t h e f i n a n c i a l support ated /4/ ground s t a t e energy per atom i n t h e low o f t h e S t i c h t i n g voor Fundamenteel Onderzoek der
Materie.
